If you look at this vertical mesial section of the head and neck, kindly lent to me for the purpose of demonstration by Dr Symington, you will see when I press back with the finger-tip at the spot, as you have just been doing, that the part which first comes in contact with the posterior pharyngeal wall is the epiglottis. When the finger-tips press backwards, they first of all push back the base of the tongue, which is attached to the hyoid bone, and the base of the tongue pushes back the epiglottis until the latter comes in contact with the posterior pharyngeal wall, against which it is flattened, and when an attempt is made to draw in the breath it acts as a valve and entirely prevents air passing.
glottidis. It is much higher up. On removing the pressure you can draw in your breath with ease, but on reapplying the pressure the valve again acts, and cuts off the ingress of air. What is this something ? It is the epiglottis.
If you look at this vertical mesial section of the head and neck, kindly lent to me for the purpose of demonstration by Dr Symington, you will see when I press back with the finger-tip at the spot, as you have just been doing, that the part which first comes in contact with the posterior pharyngeal wall is the epiglottis. When the finger-tips press backwards, they first of all push back the base of the tongue, which is attached to the hyoid bone, and the base of the tongue pushes back the epiglottis until the latter comes in contact with the posterior pharyngeal wall, against which it is flattened, and when an attempt is made to draw in the breath it acts as a valve and entirely prevents air passing.
On examining carefully the preparation, you will see that the epiglottis lies immediately behind and in contact with the hyoid bone and the base of the tongue, to both of which structures it is closely attached by ligaments, and that above the level of the upper border of the hyoid bone the epiglottis projects quite free for at least half an inch. It is this free edge of the epiglottis which is pushed back against the posterior pharyngeal wall when the fingers are made to press backwards as I have directed. Now, in this case it is right to notice that the epiglottis does not fall down over the entrance into the glottis and thus prevent the ingress of air. It acts as a valve when it is pushed back, or when it falls back, and is flattened against the mucous membrane of the pharyngeal wall, the glottis being quite free. If, when the epiglottis is thus flattened against the pharyngeal wall, a strong expiratory effort is made, the free edge of the epiglottis can be made to vibrate coarsely; but any attempt to draw in the breath will fail as long as the epiglottis is thus flattened against the pharyngeal wall.
It is very important to observe also, while the fingers are thus pressing back the epiglottis and causing an obstruction to the ingress of air, that if the tongue is darted forward or forcibly protruded, the obstruction to the breathing at once disappears; and that as long as the tongue is thus forcibly protruded, backward pressure with the finger-tips quite fails to obstruct the breathing, even when the person experimented on is lying on his back.
The explanation of all this is easily given. In the first place, we must note that the natural position of the epiglottis is such that a very slight amount of backward pressure in the middle line is sufficient to flatten it against the posterior pharyngeal wall. In the natural position it must lie close to the pharyngeal wall, judging from the very short distance necessary to press it backwards with the finger-tips in order to cause complete obstruction to the breathing. The most important fact to remember is that the epiglottis is so closely and firmly attached both to the hyoid bone and to the base of the tongue, that the base of the tongue and the hyoid bone cannot be moved forward or away from the pharyngeal wall without dragging on the epiglottis.
When the tongue is forcibly protruded, the muscles which pass between the lower jaw and the hyoid bone, with the geniohyoglossi muscles, so pull on the base of the tongue and the hyoid bone that the epiglottis is forcibly drawn away when these parts move forward. Hence, in our present experiment, although we can cause complete obstruction to the ingress of air by pressing back the base of the tongue and the epiglottis against the pharyngeal wall, this obstruction can be immediately overcome by darting forward the tongue, and as long as the tongue is forcibly protruded we cannot press back the epiglottis against the pharyngeal wall. If, while the finger-tips are resting on the tuberosity of the hyoid bone in the middle line, the tongue is forcibly protruded, the hyoid bone will be found to slip past the finger-tips. This movement of the hyoid bone tells us that both the base of the tongue and the epiglottis are at the same time drawn forward away from the pharyngeal wall.
These simple experiments teach us that if the base of the tongue and the hyoid bone can be drawn forwards, either by muscular action or by other means, it is quite impossible for the epiglottis to fall against the pharyngeal wall or in any way obstruct the passage of air into the lungs during inspiratory efforts. If, however, the tongue and the hyoid bone are allowed to fall backwards as the result of loss of muscular tone, as in anaesthesia, or by mechanical pressure, there is always the great danger that the epiglottis will become flattened against the pharyngeal wall and thus obstruct the breathing.
Let me now show you two other preparations, which will, I think, demonstrate conclusively that in opium or chloroform narcosis, and in the apparently drowned, the mechanical obstruction to the breathing is caused by the tongue and the epiglottis lying against the posterior pharyngeal wall.
These two valuable preparations were lent to me for this demonstration by Dr Symington. The man from whom they were taken died as he lay on his back. As soon as possible after death the body was frozen, and sections were made through the mouth and pharyngeal region in the frozen condition, so as to catch the relation of the tongue and epiglottis to the posterior pharyngeal wall. These two sections demonstrate conclusively that when the muscles and tissues which attach the tongue and the hyoid bone to the lower jaw become relaxed, as in chloroform or opium narcosis, or in the apparently drowned, the tongue and the epiglottis will fall backwards until they come in contact with the mucous membrane of the pharyngeal wall. The thyrohyoid membrane is the hinge, as it were, on which the tongue and the hyoid bone en masse. move backwards and forwards. The epiglottis lying immediately behind the base of the tongue and the hyoid bone, and being firmly attached to these parts, must necessarily move backwards and forwards with the hyoid bone and the base of the tongue, when the latter move in these directions.
Dr Symington thus describes these preparations:? Fig. 1 If the muscles which pass from the lower jaw to the hyoid bone are quite relaxed, the base of the tongue, the hyoid bone, and the epiglottis may fall back against the posterior pharyngeal wall; but the chink of the glottis is not actually closed by the epiglottis falling upon it.
The air-passage, which naturally lies between the epiglottis and the pharyngeal wall, is a long narrow slit, and a very slight pressure by the finger-tips in the way I have described flattens the expanded epiglottis against the posterior pharyngeal wall. In the condition of relaxed muscular supports, as in deep anaesthesia, the very act of breathing inwards may cause the epiglottis to valve against the pharyngeal mucous membrane; and if it is true that dragging forcibly on the tip of the tongue cannot directly affect either the epiglottis or the hyoid bone, we are forced to the conclusion that this method of dragging on the tip of the tongue is not one that we can always depend upon, and therefore we must look for another method which will enable us, at one and the same time, not only to raise up the tongue from its contact with the posterior pharyngeal wall, but also to raise the epiglottis, and render tense the aryteno-epiglottic folds; for unless this is done, especially in cases where artificial respiration is necessary, the passage of air in and out of the lungs will not be free and unobstructed.
It was Sir Joseph Lister who taught us that forcibly dragging on the tip of the tongue relieved the breathing in a reflex manner. As I understood it, his theory was this?that the powerful stimulus of traction on the tip of the tongue set up in certain muscles a contraction, and this contraction acting on certain obstructing parts drew them away out of the road of the inrushing air. It is difficult to see how reflex action can in any way be brought into play in deep anaesthesia, and the deeper the anaesthesia the weaker is the reflex action; but I can quite believe that in the early stages of anaesthesia strong traction on the tip of the tongue may set up in a reflex manner a contraction in those muscles which pass between the lower jaw and the hyoid bone; and, as we know, if the hyoid bone is drawn away by this muscular contraction, the epiglottis will go with it. In the same way the hyoglossi muscles might be stimulated to contract, but there comes a time in deep anaesthesia when all reflex action is abolished, in which condition the stimulus of powerful traction will be of no avail.
My friend Dr John Duncan has suggested to me that this strong traction on the tip of the tongue acts mechanically on the hyoid bone and the epiglottis?that is to say, the strong traction necessary to put the anterior fibres of the geniohyoglossi muscles on the stretch, if continued, will draw up the lower jaw, and at the same time draw on the hyoid bone through the medium of the muscles which pass between the lower jaw and the hyoid bone.
For years past it has been my custom when giving ansesthetics, \ On removing the spoon, which I did frequently as an experiment, it was found that inspiratory movements caused the tongue and the epiglottis to valve against the pharyngeal wall. As long as the spoon was in the throat and held in the proper way there was no obstruction to the breathing. Hour after hour a servant held the spoon in the proper position, and it was delightful to hear the air rushing in and out of the chest through the glottis during the movements of artificial respiration. On passing a finger into the mouth behind the spoon it was found that a large cavity existed between the spoon and the pharyngeal wall, and that the air passages through the mouth and through the nares were perfectly free.
Owing to the patient's legs having been dreadfully burnt by hot-water bottles which had been placed on them before I arrived at the house, it was impossible to get her out of the bed. So for twelve hours artificial respiration was kept up. At the end of that time it was considered safe to remove the spoon from the throat and to trust to natural breathing. The In the next place, it is the simplest thing in the world to insert an instrument into the air-passage which lies between the tongue and the pharyngeal wall (Plate IV., Fig. 4) . A forefinger may be passed in, or any flat instrument, such as the handle of an ordinary tablespoon or a fork, k. It is only necessary to insert such an instrument between the teeth, and then push it onwards on the surface of the tongue till it comes in contact with the pharyngeal wall. The end of such an instrument will be now found to be near the base of the tongue. As the head of the patient is bent well back the lower jaw is carried out of the way, and if the handle of the spoon is now pressed back, the whole tongue will be carried forward, and all parts which lie in front of the handle of the spoon may now be lifted forward with great ease; and it will be found that as the instrument is levered backwards its point glides forward on the surface of the tongue until it strikes on the middle glosso-epiglottic ligament, and then fits into a sulcus at the point of junction of the tongue with the hyoid bone. The hyoid bone can now be made to move forwards as far as the thyrohyoid membrane will allow it, and the epiglottis will, of course, move with it. A very slight amount of force is sufficient to do all this, and it can be done in a second or two of time. Now, what is the state of matters after this is done ? It is this,?the whole tongue down to its base has now been lifted forward as far as the thyrohyoid membrane will stretch, and as a result the tongue is well removed from all danger of contact with the pharyngeal wall; the epiglottis is also raised, and the aryteno-epiglottic folds are put on the stretch, the mouth is quite open, and air can now pass into the lungs through the mouth as well as by the post-oral channel, and during the movements of artificial respiration none of these parts can possibly act as valvular impediments during the inrush of air. There is no theory in all this. The method has been thoroughly put to the test, and it has never failed. It is applicable in every case where it is necessary to remove those causes of obstruction to breathing such as I have described, and it is applicable in every case where it is necessary to carry out artificial respiration after these causes Hence dragging on the tip of the tongue removes the mechanical obstruction, but does not always remove the laryngeal stridor, which, however, will pass off if we can continue chloroform administration until reflex action is abolished. I have found that lifting forward the whole tongue and the epiglottis, and making tense the aryteno-epiglottic folds by means of the glossotilt, removes the obstruction to the breathing in these cases just as effectually as does dragging on the tip of the tongue with catch forceps. As I have already said, all this can be done with the forefinger, but there are many objections to the forefinger being used, and as long as we can get hold of a tablespoon or a fork, or, in fact, any instrument to pass down into the throat as far as the base of the tongue, we need not use the forefinger. Now, my object in reading this paper is not to recommend any special instrument, but rather the simple method by which, under all conditions of apncea, we can effectually raise the tongue, raise the epiglottis, and make tense the aryteno-epiglottic folds at one and the same time, all of which parts are liable to interfere with the breathing in an anaesthetized or unconscious patient, and all of which may greatly interfere with a successful result in artificial respiration.
At the same time, it is advisable to point out that there is a form of instrument that experiment on the dead and living body has shown to be extremely easy of application, and therefore I bring it before you this evening (Plate V., Figs. 5 and 6, k). The first instrument I used for tilting forward the base of the tongue was very like a double-handled tablespoon with the ends slightly curved; this answered very well; but from numerous experiments Plat? V. Fia. 5. Showing the manner of using the glossotilt k. The point of the instrument is inserted between the teeth, and as it is pushed onwards, by a simple turn of the wrist (see fig\ 6), it is made to lift forw ard the whole body of the tongue, and, at the same time, the hyoid bone and the epiglottis are carried forward.
From a photograph of a dead body, showing the curved line (a) that exists between the chin and the upper border of the thyroid cartilage in the middle line. In this case examination showed that the tongue was lying in contact with the pharyngeal wall. A photograph of the same body, showing the appearance of the neck below the chin in the middle line (a) when the glossotilt is held in proper position during artificial respiration. In this case examination showed that the whole tongue was well removed from the pharyngeal wall, and that the epiglottis was raised, and the arytenoepiglottic folds were quite tense. made lately, I have found that this instrument, which is called a glossotilt, answers best of all. It is simply a double-handled tablespoon, but the ends are so curved that when the point is inserted between the teeth, the curved end adapts itself to the roof of the patient's mouth, and a very slight amount of levering backwards brings its point into the sulcus which lies at the base of the tongue above the hyoid bone, and the end being well curved the whole body of the tongue lies in the hollow of the curve. The tongue as a mass can in this way be lifted forward with the greatest ease. In inserting it into the patient's mouth we simply keep the point in contact with the roof of the mouth, and push it onwards. It will, in consequence of the curve, find its own way to the base of the tongue, and then the whole tongue can be lifted forward until the thyrohyoid membrane is put on the stretch.
If you look at Plate VI., Fig. 7 , a, which is a photograph in profile of a dead body, you will see that the line of skin which lies between the symphysis of the lower jaw and the prominent edge of the thyroid cartilage is a curved one. In this case, examination has proved to us that the tongue and the epiglottis have fallen back, and are in contact with the posterior pharyngeal wall. Now, look at Fig. 8 , a, which is a photograph of the same body, but, in this case, the glossotilt is in position, and you will notice that the part of the neck which lies between the symphysis of the jaw and the thyroid cartilage is now bulged forward, and a finger passed into the mouth behind the glossotilt shows us that the tongue and the epiglottis are well lifted forward away from the pharyngeal wall, and that the breathing channel through the mouth and through the nose is quite free. Air may now be pumped in and out of the chest in this body by Howard's method of compressing the chest; and it is quite striking to notice how freely air passes in and out through the glottis, according as the chest is compressed or allowed to expand, and it will be clear to everybody that 
